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Editor’s Note

In this issue of the Journal, several important
preliminary data regarding the immunogenicity of
mRNA vaccines in patients on maintenance dial-
ysis are published. The Editors took option to
report those data because there are accumulating
questions regarding the“best vaccine” in termsof
immune response and the sensitivity to vaccines
of emerging variants now referred to as variants of
concerns (VOCs). They also invite the readers to
look at the paper devoted to the mechanisms of
escape developed by these variants in the Journal
Club of this issueofKidney international. In a study
comparing 2 mRNA vaccines, Kaiser et al. report
that in a small and select cohort, hemodialysis
patients vaccinated with mRNA-1273 (Moderna)
showed higher anti-S antibody titers than patients
vaccinated with BNT162b2 (Pfizer–BioNtech), but
the cellular immune responsewasnot analyzed. In
another letter to the editor, Speer et al. investi-
gated the neutralization of variants B.1.1.7
(alpha—first detected in the UK) and B.1.351
(beta—first detected in South Africa) using sera
taken3weeksafter thesecondBNT162b2dose in
30 patients receiving maintenance hemodialysis
and 18 healthy controls. While all healthy controls
showed neutralizing activity against both the
B.1.1.7 and B.1.351 variants, the ID50 (i.e., serum
dilution that inhibits 50% of the infectivity) was
lower in hemodialysis patients with neutralizing
antibodies against the VOC B.1.351 variant
detected in only 15 of the 24 immunized patients.
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Comparison of BNT162b2
(Pfizer–BioNtech) and
mRNA-1273 (Moderna)
SARS-CoV-2 mRNA vaccine
immunogenicity in dialysis
patients

To the editor: Patients with end-stage renal disease un-
dergoing dialysis are at very high risk of death in case of
coronavirus disease 2019.1 Growing evidence suggests
that a relatively high proportion of dialysis patients de-
velops anti–severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) antibodies after vaccination, albeit
to a lesser extent than healthy controls.2 Here, we
investigated whether there are differences in anti–SARS-
CoV-2 antibody levels (directed against the receptor
binding domain of the S1 subunit of the Spike [S]
protein, measured with the SARS-CoV-2 IgG II Quant
assay [Abbott]) in patients on hemodialysis without a
history of SARS-CoV-2 infection after full vaccination (2
doses) with 1 of the 2 currently available mRNA vaccines
(BNT162b2, Pfizer–BioNtech; or mRNA-1273, Moderna)
against SARS-CoV-2, three weeks after administration of
the second vaccine dose. A patient flowchart, study
methods, patient demographics, and additional analyses
are shown in Supplementary Figure S1, the Supplemen-
tary Methods, Supplementary Table S1, and Supplemen-
tary Figures S2 and S3. In the entire cohort (N ¼ 116), 3
patients (2.6%; 2 vaccinated with BNT162b2, 1 vacci-
nated with mRNA-1273) remained anti-S-antibody
negative.

Patients vaccinated with mRNA-1273 showed significantly
higher anti-S-antibody titers (median: 1507; interquartile range
Blazquez-Navarro et al. examined the cellular and
humoral immunity toward SARS-CoV-2 reference
and alpha and beta strains in COVID-19 convales-
cent (n ¼ 18) and BNT162b2-vaccinated dialysis
patients (n ¼ 22). They showed a significantly
higher number of humoral responders to VOC and
titers of neutralizing antibodies to both SARS-CoV-
2 and VOC in convalescent compared to fully
vaccinated dialysis patients. Similar data were re-
ported for cellular immune response. While these
data should be interpreted with caution due to
multiple limitations, such as small sample sizes,
select cohorts, and limited adjustment for comor-
bidities, they also raise significant concern
regarding ongoing risk for COVID-19 disease in
vaccinated dialysis patients. Additional datawill be
crucial in coordinating future vaccination recom-
mendations in this vulnerable patient population.

Figure 1 | Anti-S-antibody titers (log-scale) in hemodialysis
patients according to vaccine type. Open circles indicate anti-S-
antibody titers of individual patients. Horizontal red lines indicate
median antibody titers. BAU, binding antibody units.
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Superior cellular and
humoral immunity toward
SARS-CoV-2 reference and alpha
and beta VOC strains in COVID-19
convalescent as compared to the
prime boost BNT162b2-vaccinated
dialysis patients

To the editor: Patients undergoing maintenance dialysis
(DP) have a high risk of fatal coronavirus disease 2019
(COVID-19).1 Recent epidemiological data raise apprehen-
sion with respect to severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) variants of concern (VOC) for DP.2,3

Therefore, ensuring cellular and humoral immunity directed
to SARS-CoV-2 including VOC isolates is essential for this
population. There are no data on vaccine-induced nor on
natural SARS-CoV-2 infection–induced long-term immunity
and its responsiveness to VOC isolates in DP.

Here, we assessed cellular and humoral immunity to
SARS-CoV-2 reference strain and alpha as well as beta VOC
in 18 patients convalescing from mild or moderate COVID-
19, which were compared to 22 age- and sex-matched DP
after prime boost BNT162b2 vaccination (Supplementary
Table S1). The great majority of infections occurred in
November 2020 in Germany; therefore, contact of the
convalescent subcohort with VOCs is unlikely. Appearance of
the alpha and beta variants in Great Britain und South Africa,
respectively, was first reported in December 2020.

Our data demonstrate a significantly higher number of
humoral responders to VOCs and titers of neutralizing anti-
bodies to both SARS-CoV-2 and VOCs in convalescent
compared with vaccinated DPs (Figure 1a and b). Accordingly,
cellular immune response also demonstrated significantly
higher levels and functionality of T cells directed to the Spike
(S)-protein of SARS-CoV-2 and VOCs in convalescent
compared with vaccinated DPs. Frequencies of S-protein–
reactive CD4þ T cells (Figure 1c) including effector molecule-
producing T cells (Supplementary Figure S1) as mono- or
polyfunctional cells were significantly higher in convalescent
DPs. Furthermore, frequencies of S-protein–reactive CXCR5þ

follicular T helper cells and effector memory T cells—pheno-
types associated with T-cell functionality—were also signifi-
cantly higher in convalescent patients (Figure 1f and g). For the
employed gating strategy, see Supplementary Figure S2;
representative dot plots of cytokine expression are shown in
Supplementary Figure S3.

The data obtained from DPs (who were convalescent for >5
months), compared with data from vaccinated DPs, suggest
superiority of adaptive immunity directed to SARS-CoV-2 and
VOCs. This is remarkable, due to the longer time since
infection compared with time from vaccination. The data on

l e t t e r s to the ed i to r
[IQR]: 612–3112 binding antibody units [BAU]/ml) than did
patients vaccinated with BNT162b2 (median: 676; IQR: 197–1363
BAU/ml; P < 0.0013; Figure 1). After correction for age, sex,
diabetes status, serum albumin, dialysis dose, previous kidney
transplantation, ongoing immunosuppressive medication, and
active malignancy, patients who were vaccinated with mRNA-
1273 showed 2.98-fold higher anti-S-antibody titers than did
patients vaccinated with BNT162b2 in a linear regression analysis
(P < 0.0003). In a sensitivity analysis including only patients
without ongoing immunosuppressive therapy (n ¼ 102), anti-S-
antibody titers of patients who were vaccinated with mRNA-1273
were 2.39-fold (P < 0.005) higher compared with patients who
were vaccinated with BNT162b2.

In conclusion, patients on hemodialysis who were vacci-
nated with mRNA-1273 showed higher anti-S-antibody titers
than did patients vaccinated with BNT162b2.

SUPPLEMENTARY MATERIAL
Supplementary File (PDF)
Supplementary Methods.
Figure S1. Patient flowchart.
Figure S2. Patients with a history of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection (N ¼ 8; mRNA-1273:
N ¼ 5, BNT-162b2: N ¼ 3) showed higher anti-S-antibody titers
(median: 9418; interquartile range [IQR]: 6114–11,360 binding anti-
body units [BAU]/ml) than patients without prior SARS-CoV-2 infec-
tion (median: 1200; IQR: 447–2275 BAU/ml).
Figure S3. Beta-coefficients � 1.96 SEs of the multivariate linear
regression analysis with anti-S-antibody titers as the dependent
variable.
Table S1. Patient demographics.
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